ABSTRACT
Rie Isozumi 1) , Haruki Uemura* 1) , Le Duc Dao 2) , Truong Van Hanh 2) , Nguyen Duc Giang 2) , 6 Ha Viet Vien 2) , Bui Quang Phuc 2) , Nguyen Van Tuan 2) and Shusuke Nakazawa 1) 7 1) Institute of Tropical Medicine, Nagasaki University, Nagasaki, Japan total number of malaria patients in Vietnam has gradually decreased over the last decade. 4 However, the spread of pathogens with drug resistance remains a significant problem. 5 Defining the trend in genotypes related to drug resistance is essential for malaria control in 6 Vietnam. 7 We undertook a longitudinal survey of Plasmodium falciparum malaria during Table 2 .
15
In case of new or rare mutations, two independent PCR products were subjected for sides. (OR) and 95% confidence intervals (CI) were computed as an estimate of the relative risk.
5
Multiple logistic regression analysis was undertaken for variables associated with the year 6 of the study, age, gender and genotypes related to drug resistance. P<0.05 was defined as (Table 3 ). The mutation on position 130 (E to K) has 9 been reported recently in the Cambodian study sample (7). between the study years (p=0.07, 95%CI 0.07-1.12).
10
The correlation between pfcrt76T and pfmdr1 haplotypes was also calculated ( with aging may partially work in preventing malaria infection. 12 The number of isolates with the pfcrt76T mutation was found to rapidly decrease thus chloroquine is still prescribed. 7 The variation of haplotypes observed in pfcrt may be explained in part by the 8 combination of the parental types CVIET Dd2 and the reported CVIDT Cambodia type. 9 These findings suggest that recombination of pfcrt, including regions within exons, occur 10 frequently and that these recombinations produce animate descendents. It remains unclear 11 whether these variants demonstrate a similar infectious ability to their parental variants. 12 Further investigations in vitro and in vivo may be useful in clarifying this situation. In 14). 6 We also identified polymorphisms in the Pfdhfr gene at positions 51, 59, 108 and 164, 7 but not at positions 16 or 50. The number of substitutions observed is known to correlate 8 with the level of pyrimethamine resistance. In our study, isolates with 4 mutations strains 9 were prevalent in 2001 (44.4%), however the number was found to rapidly reduce. In 10 addition, the isolates without mutations also tended to decrease in rate. Although the substitution of 581A for G was originally reported in South America (23), 5 it is now also widespread among Asian countries. The report from Cambodia documented 6 that 65.5% of the total isolates also contained this mutation (7) . In Vietnam, a few isolates Interestingly, we also demonstrated a weak correlation between female gender and two 5 genetic makers of drug resistance, pfcrt76T and a high number of mutations in both pfdhfr 6 and pfdhps combined. Using multivariate analysis, pfcrt76T did not appear to demonstrate a 7 statistical difference in correlation with female gender, while the higher antifolate resistant 8 genotype did. In addition, we observed a strong correlation between these genetic makers 9 and aging. Regarding the results that the patients in the older age groups demonstrated a 10 reduced vulnerability to malaria infection in this study, we can make hypothesis that 11 females and older people may prefer to take antimalarial or antibiotic medications which 12 might cause low infectious rate among these people. 13 In this study, the isolates with pfcrt76T demonstrated a greater number of mutations in 5 †The mutation number for pfdhfr and pfdhps. 
